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Analysis and design of F-P cavity resonator filters with
L iNbO; optical waveguides

FU Yun-liang"”, YUAN Yi-fang',WU Ying-cai, CHEN Bao-xue
(1 College of Optics and Electron Infomation Engineering, U niversity of Sharghai for Science and Technology, Shanghai 200093,
China; 2 Deparment of Physics, Hainan Nomal University, Haikou 571158, China)

Abstract: With the transfer matrix method, the transnission’ coefficient of a F-P cavity filter with a L NbO, optical
waveguide is reasoned out By computer smulation, the effects of-structure parameters of the F-P cavity filter on the trangmission
light intensity, bandwidth and finess are analyzed The results~show that the tranamission light intensity becomes weaker and
bandwidth becomeswiderwith the increasing of propagation kass; and thatwith the increasing of reflectivity, the tranamission light
intensity becomesweaker and the bandwidth becomes narrower, however the finess becomes increscent The optimizing parameters

of the F-P cavity filter are given by considering /fhe transnission light intensity and finess
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Fig 1 Schematic diagram of the tunable waveguide filter
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Fig 2 The model of F-P cavity filter structure
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Fig 4 The peak transimission varying with wavelength in differento (r, =0. 94, r, =0. 98)

M 4FIE 57 H 6 ABFEEOR BT 2
A S T ELR AR LRI SR R B R AT RERY
HVE R PO AT o A 5153 FE6H S IFE
—REANFOUT ST RBEOK B A 2 A - = B
NS X B O T I IE TR SE S
IHR T B BRI oelEE (BRI (9 A SR

S RBOL K 1 SEUEMEE R REO =N BOod
TR RE R T R T
T F-PREIESE RS AN -

F=n/(T, +al) (7)

A, T, WIEEIE L RE B BT S R AR

BB IE A0 BEHR A a5 SR 6 s o A 6



42 W e A 20054F 2]
e 020
2 015
E 0.10+ o=0.2dB/cm a=f0.4dB/cm
g 0.05
E
B 0,05
2.0.10
4 -0.15
02
. 10 20 30 40 50
0.008L 2 . angle/rad
U0 02 04 06 08 1.0
propagation loss/{(dB-cm™') Fig 7 Change of transimission varyingwith angle in different o (r; =0. 94,
r, =0. 98)
Fig 5 Halfwidth varying with propagation loss in different r, (, =0. 94) ?
0.3
14 - g ?
13} /7 Nor098 0% 09
/ AN 2 ‘E 0.1 2 ]
12 / \\ E - ‘\/
Wi —p94 g 0
g1 0N g 0.1 , ]
g % 7 o RN 0.2 U r,=098
- AR TR 03 ‘ 1
- 4% 540 3.0
g' ’ angiefrad '
) ;;rop;agtitio;'l lo.ss/('dB'-cm.") ) Fig 8 Change-of tranémission varyingwith angle in differentr, (r, =0. 94,
=0 2dBY am)
Fig 6 Fineness varying with propagation loss in different r, (r, =0. 94)
4 LLAITIRI O]

N E AR R R SDEH S R A I S8

o RS A B IR BEE S 0 A B i m (B KSR

AHUFE I ] BR 2 Hh gsf > 1) ELIE R, S S AR 0B

R BB NS A A

ENEE NN
LR IR Peas a5 fa o L

FEJe SERCF AT SR A AR iR RS U
Z IR AN - An :_; N, rs(:FV (8)

S g b SR UG BB DN A T v
HUTE | G HIME AR o AMIEER A A B ER

AS :2—{‘ (AL :”—rGFVL (9)
MAS = BTN AR NS T B v, =GA
n BT L PRI P2 A ORI -

V
A8 =nt—
T v (10)

H(4): JEN AR B I KRB N
- 4rpt’t exp (- 3uL) ‘
[(1- rpe™)” +45pe ™ sin’d]

AT =

. 7" - sin28 (11)

XTI R  (10)5 ISR NE B AR RYE L R
A e T AR AN B A8 2 TR 20 AR 2, T ]
TRIE 87 o HIE 7HIAD S 5 AL H B EOR
e (R 1 AR AR/ N R SR 1) 52 S RE AR T A
P 8RN ST AR BRI (EIE S R

e b ORI Nk W & A 0p) FE G N LN
NG FEE ORGSR NE B D AT O E
AR RIIE L INDO, JEI -3 B I A iy (B T
TR i N i R AR T S
KEA L =5 275 mmo 63 F Tl A
BRSO IR TS & BT DG B e R AL
ATA 0 35dB /ome SGIEFHITE N 8um, LA(H 5 HRA
JCEFIE: SR E A RO . WHEARBI I BECA 4um,
W B EU R BEKAS 22 o 1000pm, FEAR A 563
SRR o 6 -SRI S R AR i R, A5 N
2 20274, FH—J71H K SHIE 60, F-PIET
ST 2 B8R IR AR L S G T - i e AT
FHORE AN i A B HEEEE N A S
FHEDM OB BRI RO K & FECESEE
R AR R B HLE & R BUE R, SO R
WAFERK B ¢ =5 =0 95, RHx mu-TE L
Brbr it SE 0% 20 &2 T A5 38 (A1 B8 R AR AR DA 3 s
AFEN 193 1THz HAFT R AT HLO K 1552 5nm, i
(6)A T BB A B = %50 0 0095, LA KA
AL D AR B R OE IS A s = A% /2nl =
0. 104nm, HHIGAS I8 A ARG 40 2T H RN 11 B
ST T =0 5, LA LS B SE, B H B AR
(S R V. =7 06Ve 4 HLAR HE R B A8 I | AR 4
L NbO s AR B AR S T B3T3 5 & A= 2 4s A
T35 ok Y0 A F A JE AR R A A I P S8 T 9

(M55 6511 )



5298 5l

BT WOCKAT IR "BV SR AT 65

AL1poonon

(DAEFHL BN RO E 5 TIE A R
Py =Py - f(T,, T, AL A, 0, 0y, 0, R) - cosd, = HT
P AR ) ThE | Py N ST | <, T, 3
NREIREE LR FEPOL 7 RGEEIL AL A5
RHAERERIEAR - GEIR A R 6, , 0, 7371 A A St
WOCH MIHOCHR L B Bt RECN o, HARFEES
M Ro
XHEE—BAREHR S AL IEXAEN T : cosh =1,
NP EKRAE MR B e o AR H AR /2
ABHEYT omeE 02, 04K, PN
M p/NT CCD Y/ NRE I AR I PR S A 21 5 R
BSEE
MG B 2 BBy 52 PRI T WO RERL  H ARG
S NEIRTINGEE etV G S IIE DG B
() T2 1mw BYIESDE TR AL A& HY Y
AFN 20H2ERI IS TE] 2 10nsH fk it e AH 580
S RINATE RE R G E 0 107 245 Mo Iiiigs b
HAS 28 RSB e B RTE LR E R 2
()M RO GAHAR M B 7 AR R G A W5 2

PR TR Dbt RGeS S IR
% JEAT W2 JOR ] SS9 5530 o 3K A RE i 4t
HEREE D SFEROEIR IR BV 51 £
9 2 IR A S RIS, 35 i T A 0 A B — 250,
HAEE SO AR 2 AR E

5L 1]

ISR BT R B TR T MR TR AR
[5G G o FERIE— IS 34T 19 ER At b AR 43
PRl 1 A TR “ROESE R g A At oT i
¢ T AR R AR [0 97 RE B A A FIACE R i, 45
T RO IRE SRR Y fay B AT A . SO )
Fri xR RO B — 0 SR B fE At T
RIEE A SEBR AHR -

@ 0 O

[1] WL, Fp 88 et al IR 2505 Y 4y BE RS R TZ 418 B
[3]. WO A 19957 19 (4) : 244 ~247.

[2] ARARFRsEE il SAMPER. o5 L ROk E A [A] 2 FE
BB ARFEARCIREIEXE [CL R E RS 5 = /F
550 8358 WF 5 , 2000, 334 ~336,

[3]7 JRGHAS | EffE AL K BEIE et al ZET GUHR "R B2 A0 TEE R
MELEZR FRN A [3] 658K |, 2003, 29 (7) : 415 ~417.

(E#55 4270)

IR EEN S ERESMIEE. —ERR AR
FAPRS D8 A AR 61 H FETE R Py PR T T8
[P 50GHZHY 815 JE Y 25 A2 Uk 43 B NY iRt &2 FH U
W RTIX— 5 X EAFIRIA .

5011 1]
I LA E R AT R RGeS R BB AR Y

ISP opR Iy G N s U 2 S R NI
FAGPEAR  WIAE G T HOHFE— 2/ A B St
BRI W AR o AR AN e S8 28/ BB B
(R AR 0 M0 ELAE RS BORBE AT RS AR 2 ik
{8 AR RABJEART o LA L LERIF 5 285 RN il 8 53
2RI BAR B B BB AL R SR

0o o o o

[1] SALEH M A A, STONE J Two-stage Fabry-Perot filters as demulti-
plexers in optical FDMA LAN ’s [J]. J Lightvave Technol, 1989, 7
(2):323~330

[2] VSLEC,WUM,LIGS GaAsmicromachined widely tunable Fa-
bry-Perot filters [J]. Electron Lett, 1995, 31 (3) : 228 ~230.

[3] HUANG ShH, XIE Sh Zzh, ZHOU B Ketal Crosstalk of WDM optical
communication systems using Fabry-Pert demodulators [J]. J Opt
Commun, 1994, 3 (15) : 101 ~103.

[4] ZRIEH EEE BREE et al ekl F-PREd s S
FIAEHE [3] WOBHEAR | 2002, 26 (1) : 33 ~34,

[5] ZHANGR K, YANG X H, ZHOU Zzh et al Micromechanical tunable
optical filter [J]. >4 , 2003, 24 (4) : 347 ~350,

[6] VONSOV ICIA,OROBTCHOUK R, KOSTER A. Numerical smulation
of a silicon-on-insulator waveguide Fabry-Pemt interferometer for in-
tensity light modulators at 1 3um [J]. J Lightvave Technol, 1997, 15
(11):2124~2129.





